understanding of lichen diversity and distribution in Bolivia remains far from complete, and interesting discoveries are continuously being made.
This is the fifth part of our contribution to the understanding of Bolivian lichens based on recent collections by the authors and the continuing revision of herbarium material, mainly from B and LPB. Here, we present new records of many species, including numerous first reports for the country.
mAteriAl And metHods Specimens are housed at B, BOLV, GOET, KRAM, LPB, PRA, QCA, UGDA, UPS (acronyms after Thiers 2012) and the private herbaria of A. Flakus and U. Schiefelbein. Thin layer chromatography (TLC) was used to identify the secondary lichen metabolites necessary for the recognition of some groups of lichens; methods follow Culberson and Kristinsson (1970) and Orange et al. (2001) . The symbol (±) indicates that a particular substance was absent in some specimens only. In some cases, the fluorescence of the thallus in ultraviolet light (UV) was checked and spot tests were made using K (10% water solution of potassium hydroxide) and C (commercial bleach).
Notes on general distribution are presented only for those species reported as new to Bolivia. New national records are marked with an asterisk ( * ), those new to South America with two ( ** ) and those new to the Southern Hemisphere with three ( *** specimens exAmined. BOLIVIA. dept. oruro. Prov. Sajama, SAJAMA, ladera de la quebrada Kohniri, 18°07′07.1″S, 68°56′06.5″W, 4309 m, bosque de Polylepis tarapacana en una ladera con piedras grandes, on rock, 21 Nov. 2007, RIM et al. 4384 (B, LPB) .
* Acarospora chrysops (Tuck.) H. Magn.
In South America this species has been found in Brazil, Columbia and Venezuela; it is also known from the Galapagos Islands, and it extends northward into Central America and the U.S.A. (Knudsen et al. 2008) .
Baeomyces rufus (Huds.) Rebent.
This is the second record from Bolivia (Flakus et al. 2012a ).
specimen exAmined. BOLIVIA. dept. cocHA BAmBA. Prov. Carrasco, CARRASCO, Koricaza, 17°33′21″S, 65°16′29″W, 2950 m, Páramo Yungueño, terricolous, 18 Aug. 2012 , AF 24620 (LPB).
* Bathelium madreporiforme (Eschw.) Trevis.
According to Aptroot et al. (2008) B. madreporiforme is a Neotropical lichen, but it was also reported from Australia and Thailand (McCarthy 1993; Wolseley et al. 2002; Aptroot 2009 ). In the Neotropics it is known from Brazil, Colombia, Costa Rica, French Guiana, Paraguay and the U.S.A. (Florida) (Malme 1924; Harris 1995; Cáceres 2007; Aptroot et al. 2008; Sipman et al. 2008) .
Two of the samples cited here differ from the description provided in Aptroot et al. (2008) by having a yellow, UV+ orange thallus. However, according to Harris (1995;  notes under Trypethelium variolosum Ach.) almost every lichexanthonecontaining taxon has some lichexanthone-deficient specimens. Further study is required to determine whether these character states merit taxonomic recognition.
cHemistry. Thallus UV+ orange yellow or negative; pseudostroma containing orange, K+ red pigment.
reported here from its northernmost locality in South America.
Although one of the specimens (MK 11602) was sterile, it was very similar in overall morphology to the fertile collection. Byssoloma chlorinum (Vain.) Zahlbr.
This lichen is already known from several localities in Bolivia (Ferraro 2002; Flakus & Lücking 2008; This widely distributed species is known from Africa, southern and eastern Asia, Australia, South America, Oceania, and the southernmost parts of North America and Europe (Tibell 1996) . In South America it has been reported from Argentina, Brazil, Colombia, Ecuador, French Guiana, Paraguay, Peru, Uruguay and Venezuela (Tibell 1996; Aptroot 2002; Sipman et al. 2008 ). This Neotropical lichen is already known from the Bahamas, Brazil, Cuba, the Dominican Republic, Paraguay, Peru and the U.S.A. (Florida) (Tibell 1991 (Tibell , 1996 Harris 1995 
Calicium salicinum Pers.
Already known from a single locality in Bolivia 
Candelaria concolor (Dicks.) Arnold
Reported from Bolivia by Feuerer et al. (1998) and Canseco et al. (2006) This is a widely distributed lichen, especially in temperate latitudes of the Northern and Southern Hemispheres. In Central and South America it is known from Brazil, Chile, Costa Rica and Colombia (Tibell 1996 (Tibell , 1998 Aptroot 2002; Sipman et al. 2008 In South America this species has been reported from Argentina and Chile, but it is probably more common because several previous records of C. brunneola (Ach.) Müll. Arg. are thought to belong to this species (Tibell 1998 Cladonia crispata (Ach.) Flot. This is the second collection of C. crispata from Bolivia (Flakus et al. 2012a) . specimen exAmined. BOLIVIA. dept. lA pAz. Prov. Bautista Saavedra, 15 km de Charazani hacia Apolo, 2400 m, 15°11′S, 68°52′W, pastos con arbustos al lado del río Camata, terricolous, 1 July 1997, KB et al. 280 (LPB) .
Cladonia farinophylla Ahti
Only recently reported from two localities in Bolivia (Flakus et al. 2012a (Sipman 1992a; Rivas Plata et al. 2006 , Cáceres 2007 Sipman et al. 2008 
Coenogonium linkii Ehrenb.
In Bolivia this species was reported by Herzog (1922 Herzog ( , 1923 and recently by This species is common in humid habitats in the Bolivian Andes, but few records have been published (Flakus et al. 2012a; Rodriguez Flakus et al. 2013) .
Some specimens have granular soredia at the margins of the thalli, but otherwise they match typical material. Although they are tentatively identified as C. glabrata, they require further study. 
This species is known from Australia, Asia, Oceania, Central and South America Umaña-Tenorio et al. 2002; Feuerer 2013) . In South America it has been reported from Brazil, Colombia, French Guiana, Guyana, Surinam and Venezuela Sipman 1992a; Cáceres 2007; Sipman et al. 2008; Feuerer 2013 
Crocynia pyxinoides Nyl.
Only recently reported from Bolivia (Flakus et al. 2012a 
Culbersonia nubila (Moberg) Essl.
This species has been reported in Bolivia only from two localities (Obermayer et al. 2009 ). 
Dictyonema melvinii Chaves, Lücking & Umaña
Three localities were so far reported from Bolivia (Chaves et al. 2004; Flakus et al. 2012a 
Dictyonema sericeum f. phyllophilum Parm.
This taxon has been reported from only three localities in Bolivia (Flakus et al. 2012a) .
It is a member of the D. sericeum group and most probably it deserves the rank of species (Chaves et al. 2004; Yánez et al. 2012 
Heterodermia flabellata (Fée) D. D. Awasthi
Prior to this only two ollections of this species were known from Bolivia (Flakus et al. 2012a 
Lepraria lecanorica Tønsberg
This is the second collection of this lichen from Bolivia (Flakus & Kukwa 2007) cHemistry. Atranorin and lecanoric acid. 
Leprocaulon aff. textum (K. Knudsen, Elix & Lendemer) Lendemer & Hodkinson
This species was mentioned briefly by Flakus et al. (2011b) . The Bolivian material differs from North American specimens by the absence of atranorin and fatty acids (Knudsen & Elix 2007) ; at present it is not clear whether this should be considered infraspecific variation. 
cHemistry. Usnic acid and zeorin (±

Malmidea rhodopsis (Tuck.) Kalb, Rivas Plata & Lumbsch
This species has been reported from two Bolivian localities by . 
Parmotrema neotropicum Kurok.
This lichen was recently reported from two localities in Bolivia (Kukwa et al. 2012) .
cHemistry. Atranorin, usnic and salazinic acids. 
Parmotrema simulans (Hale) Hale
This species was only recently recorded from one locality in Bolivia (Kukwa et al. 2012) .
cHemistry. Atranorin and caperatic acid. 
*Parmotrema subochraceum Hale
Previously known only from Brazil, where it is apparently common (Hale 1990a; Benatti & Marcelli 2009 
Phaeophyscia endococcinoides (Poelt) Essl.
This species has been recorded from Bolivia on only three occasions (Feuerer et al. 1998; Flakus et al. 2012a) . This species was reported in the Neotropics from Brazil, Colombia, Costa Rica, Ecuador and Uruguay (Osorio 1972; Etayo 2002; Umaña-Tenorio et al. 2002; Nöske & Sipman 2004; Sipman et al. 2008; Feuerer 2013 This is a widespread tropical lichen (Brako 1991) . In South America it has been recorded from Argentina, Brazil, Ecuador, French Guiana, Guyana, Peru, Surinam and Venezuela (Brako 1991; Calvelo & Liberatore 2002 This is a widely distributed species in the tropics and subtropics (Brako 1991; Timdal 2008b) ; in South America it has been reported from Brazil, Colombia, Ecuador, French Guiana, Guyana, Peru, and Venezuela (Brako 1991; Timdal 2008b; Sipman et al. 2008 Reported here for the first time from Bolivia, this lichen is already known from Brazil, Costa Rica, the southern U.S.A., Venezuela and northern Australia (Brako 1991; Umaña-Tenorio et al. 2002; Elix 2009b 
* Phyllopsora kalbii Brako
This species has been reported from Brazil, the Dominan Republic, the southern U.S.A., Kenya and Tanzania (Brako 1991 So far reported from Africa, Australia, the Neotropics, and the southern U.S.A. (Brako 1991) . In South America it was collected in Argentina, Brazil, Colombia, Ecuador, Paraguay, Uruguay and Venezuela (Brako 1991; Sipman et al. 2008 (Feuerer 2013) . In South America it has been reported from Argentina, Brazil, Colombia, Ecuador, French Guiana, Guyana, Peru, Surinam and Venezuela (Moberg 1990 This species has been reported from Central and South America (Argentina, Brazil, Chile, Cuba, Ecuador, Colombia, Peru, Uruguay and Venezuela), Australia, East Africa, New Zealand and Papua New Guinea (Moberg 1990 , Aptroot & Sipman 1991 Osorio 1992; Calvelo & Liberatore 2002; Galloway 2007; Elix 2009c; Feuerer 2013 This rather widely distributed species is already known in South America from Argentina, Brazil and Peru (Breuss 1993; Prieto et al. 2010 This pantropical species has been reported in South America from Brazil, Colombia, Ecuador (the Galapagos Islands), French Guinana, Guyana and Venezuela (Sipman 1992a; Cáceres 2007; Sipman et al. 2008; Bungartz et al. 2013; Aptroot 2012; Feuerer 2013 This Neotropical species was reported previously from Colombia and Costa Rica Sipman et al. 2008) . Pyxine caesiopruinosa and P. physciiformis were treated as distinct species by Kalb (1987) but in more recent times they are considered conspecific (e.g., Elix 2009c). Aptroot (1987) regarded P. caesiopruinosa as a synonym of P. albovirens (G. Meyer) Aptroot, but Amtoft (2002) proved that they are different species.
This lichen was reported in South America from Brazil, Colombia and Venezuela, and further north from Costa Rica, the Dominican Republic, Mexico and the southeastern U.S.A. (Culberson & Hale 1965; Kalb 1987; Sipman et al. 2008 ). This pantropical species is most common in lowland forest (Aptroot et al. 1997 Umaña-Tenorio et al. 2002; Cáceres 2007) . In South America it has been found in Brazil, Ecuador (the Galapagos Islands) and Venezuela (Sipman 1992a; Cáceres 2007; Bungartz et al. 2013) .
cHemistry. Thallus K-and UV-. Trypethelium ochroleucum (Eschw.) Nyl.
Previously reported from two localities in Bolivia Flakus et al. 2012a This lichen has been reported from Argentina, Brazil and Venezuela, as well as Australia and South Africa (Hale 1976b; Nash et al. 1995; Triebel et al. 1995) .
cHemistry. Usnic, norstictic (trace) and stictic acids. 
